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Summary  of  research 

The  main  thrust  was  the  attempt  to  find  low  order  systems  possessing  chaotic  behavior  which 
could  successfully  model  turbulent  flow.  The  reason  for  searching  *'or  low  order  systems  is  the 
evidence  (not  completely  supported  or  convincing  but  strongly  suggestive)  that  ‘chaos’  disappears  in 
systems  with  a  large  number  of  degrees  of  freedom.  Recent  work  on  symplcctic  integration  of  Hamil¬ 
tonian  systems  indicates  that  for  Hamiltonian  systems  chaos  may  be  no  more  than  numerical  error 
growing  exponentially,  and  is  absent  when  the  numerical  scheme  conserves  the  Poincare  invariants  and 
the  symplectic  structure. 

A  great  deal  was  learned  about  vortical  solutions  of  the  Navier-Stokes  equations  and  new 
solutions  of  a  weakly  nonlinear  approximation  were  found,  which  suggest  the  existence  of  Navier- 
Stokes  solutions  which  will  describe  a  vortical  description  of  the  laminar  turbulent  interface.  This  work 
is  described  in  the  published  papers  and  Ph.D.  theses.  But  the  primary  objective  was  not  attained,  due 
to  the  difficulty  in  finding  suitable  flow  modules  whose  interaction  could  be  adequately  described  by  a 
low  order  system. 

Vered  Rom’s  thesis  constituted  an  interesting  application  of  dynamical  system  theory  to  a 
problem  of  kinematic  mixing,  and  showed  that  the  use  of  these  ideas  could  reduce  the  dimension  of  the 
sytem  in  order  to  make  computations  feasible,  and  predict  the  qualitative  development  of  the  distribu¬ 
tion  of  mixed  tracer  in  an  unsteady  flow. 

Recent  efforts  were  directed  towards  understanding  the  Hamiltonian  structure  of  vortical  flows, 
developing  methods  of  symplectic  integration,  extending  and  using  the  methods  of  dynamical  systems 
to  explain  and  predict  the  geometry  of  newly  discovered  vortical  solutions  of  the  Navier-Stokes  equa¬ 
tions,  and  modelling  the  laminar-turbulent  transition  in  Poiseuille  and  Couette  flow,  i.e.  the  structure  of 
turbulent  slugs,  puffs  and  sluga.  Studies  of  a  novel  method  of  searching  for  bifurcation  from  infinity 
were  started  in  order  to  explain  the  instability  of  linearly  stable  flows  such  as  plane  Couette  flow  and 
pipe  flow  and  stable  boundary  layers.  It  is  planned  to  continue  this  work  as  far  as  possible  with  the 
limited  support  now  available  form  other  sources. 
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